being biased toward zero. For this reason, official national labor productivity statistics cover the nonfarm business sector and exclude general government, private households, the Armed Forces, and nonprofit institutions. [6] Because of limitations in the state-level data, the new BLS state-level labor productivity measures cover the private nonfarm sector, which differs in coverage from the nonfarm business sector by including nonprofit institutions serving households and excluding government enterprises. Any bias introduced with nonprofits included would be more prevalent in states with large nonprofit sectors. The state-level labor productivity measures are calculated by combining real gross domestic product (GDP) by state, produced by the U.S. Bureau of Economic Analysis (BEA), with BLS state-level measures of hours worked for all people. Unit labor costs are calculated as BEA nominal compensation per unit of output. Hourly compensation is constructed with BEA compensation data and BLS hours worked for all people. In the following sections, we describe in detail the data sources and methodology BLS uses to construct state-level output and hours worked and how these estimates differ from those used for the nationallevel productivity measures.
Output
BLS creates state-level measures of output for the private nonfarm sector using BEA's GDP by state and industrylevel detail. [7] BEA uses two procedures for estimating current-dollar GDP by state and its components. These procedures differ depending on whether the industry is a goods-producing industry or a service-providing industry. [8] For nonfarm goods-producing industries, GDP by state is measured primarily with the use of industry value-added data classified by establishment location from the U.S. Census Bureau. [9] For private serviceproviding industries, GDP by state is measured as the sum of three income components, which include labor income, capital income, and business taxes less subsidies (i.e., the gross domestic income [GDI] approach).
In theory, the value-added approach and the income approach to measuring GDP should be identical. However, in practice, the two approaches do not result in equal measures because of the different data sources used. At the national level, the difference between these two GDP measures (usually 0.5 percent to 1.0 percent) is reported in the National Income and Product Accounts as a statistical discrepancy. [10] At the state level, BEA reconciles the GDP by state components for each industry to be consistent with BEA's definition of value added and then scales the components to the national-level industry estimates.
Using the GDI approach for state-level productivity measures has several potential limitations that scaling to the total national industry level may not resolve. Labor income is composed of wages, salaries, and other benefits earned by workers. [11] Because labor income and hours trend closely together, states with a relatively large service sector with output based on a high percentage of labor income may lead to somewhat biased productivity measures. Capital income less fixed investment comprises three components: (1) proprietors' income, (2) nontax payments to the government, and (3) corporate capital charges.
[12] Proprietors' income earned in other states are reported in the proprietors' state of residence or tax-filing address of the firm. Therefore, bias is introduced when output produced in one state is improperly credited to another state. However, Daveri and Mascotto concluded that the bias would be very small, except for in small states and states in which a large portion of their economies extend across state boundaries (Connecticut, Delaware, Rhode Island, New Jersey, Virginia, and the District of Columbia). [13] Another potential limitation of the BEA capital income methodology is that not all the components are built up with state and local data. Instead, national data are distributed to states on the basis of various state indicator series.
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To get real GDP, BEA uses price deflators to deflate current-dollar GDP. For states, state-specific producer price indexes (PPIs) would be preferred because they would more accurately represent prices in that state. However, because state PPIs do not exist, BEA prepares real measures of GDP by state by applying national-level chaintype price indexes to the current-dollar values of GDP by state for detailed industries. [14] "To the extent that a state's output is produced and sold in national markets at relatively uniform prices . . . , real GDP by state captures the relative differences in the mix of goods and services that states produce."[15] However, the measure cannot account for the differences in prices of goods and services that are produced and sold locally.
BEA does not produce a private nonfarm sector measure of real output by state. To create the necessary output series, BLS uses the Fisher ideal index formula to subtract several industry components-the farm sector, private households, and owner-occupied housing-from GDP by state for all private industries. [ 
Hours worked
where N is wage and salary employment, AWH is all-employee average weekly hours paid, HWHP is the hoursworked-to-hours-paid ratio, and SEUFWhours is unincorporated self-employed worker (also referred to as proprietors) and unpaid family worker hours. For wage and salary workers, employment is based primarily on the CES state-level employment series, with supplemental employment counts for the nonfarm portion of the agricultural sector coming from the Quarterly Census of Employment and Wages (QCEW). [18] In some instances in which QCEW data are suppressed, employment is imputed using a variety of methods, such as linear interpolation, ratios of the missing industry to the total in different years, or ratios based on establishment counts.
In total over the period, approximately 25 percent of the state-year observations contain imputed data. However, the imputed estimates average only 0.005 percent of total wage and salary employment.
The all-employee average weekly hours paid series is based on payroll records of business establishments and covers the private nonagricultural sector (excluding private households). [19] For productivity estimates at the national level, BLS converts hours paid to hours worked primarily using HWHP ratios developed from employerleave practices recorded in the BLS National Compensation Survey. Thus, changes in paid vacation granted and sick leave taken do not affect hours growth. [20] To create HWHP ratios for each state, BLS weights national industry-level all-employee HWHP ratios by their respective state's industry employment shares and then sums the weighted ratios. The level of industry detail used for the ratios depends on whether the industry employment is * * * MONTHLY LABOR REVIEW publicly available. For most states, two-digit-level industry ratios are used; however, in a few less populated states, ratios for the goods-producing and service-providing sectors are used. [21] State-level hours-worked estimates for the SEUFW come from the CPS as they do for national hours estimates. In many cases, the unincorporated self-employed work from their place of residence; however, as always, exceptions exist, and a substantial amount of work conducted outside the state of residence could bias hours estimates.
Hourly compensation
To compute hourly compensation, BLS divides BEA nominal private nonfarm compensation less private household compensation by BLS hours worked. BLS imputes compensation for SEUFW by assuming that hourly compensation is the same for both SEUFW and the average wage and salary worker. Real hourly compensation reflects the adjustment of hourly compensation for changes in prices. To calculate real compensation, BLS first divides nominal compensation by the BEA regional price parities. These price parities are spatial price indexes that compare state-level price levels in 1 year to the U.S. average, which is indexed to 100 in each year. [22] Next, this result is scaled so that the sum of all states matches the sum of total nominal compensation for all states because data precision issues allow for small differences to arise. Then, BLS converts the result to constant dollars using the BLS Consumer Price Index for all Urban Consumers Research Series (CPI-U-RS). BEA uses a similar methodology to convert personal income to real personal income, although it uses the BEA Personal Consumption
Expenditures Price Index to convert to constant dollars. For state-level hourly compensation, BLS uses the CPI-U-RS to be consistent with the national-level productivity statistics.
Differences between state and national productivity measures
Two important differences exist between the way BLS constructs the experimental state-level labor productivity measures and the way BLS constructs the official national-level labor productivity measures. First, average weekly hours worked for wage and salary workers are measured differently. The national measure of average weekly hours worked is constructed separately for production workers and nonproduction workers. [23] Average weekly hours worked by production workers are the product of production worker average weekly hours paid and the production worker hours-worked-to-hours-paid ratio. Average weekly hours worked by nonproduction workers are the product of the average weekly hours worked by production workers and the ratio of nonproduction worker hours to production worker hours estimated with the CPS (also referred to as the CPS ratio). The CPS ratio was introduced in 1994 to improve estimates of average weekly hours for nonproduction and supervisory workers. [24] The state measures use average weekly hours data for all employees because the CES state-level data do not capture average weekly hours separately for production workers at the private nonfarm level. BLS is currently evaluating whether to use all-employee average weekly hours for national-level productivity statistics as well.
Second, two differences exist in sectoral coverage. State-level measures of output and hours include coverage of nonprofit institutions because data at the state level are insufficient for measuring nonprofit institutions accurately.
As previously mentioned, removing nonprofits is desirable when productivity is measured. At the national level, BEA produces nonfarm business estimates and separate estimates for nonprofits serving households. Thus, nonprofit institutions at the national level can be excluded from output. For national major sector hours measures, BLS removes nonprofits using nonprofit factor ratios for certain three-digit NAICS industries, primarily on the basis of Economic Census data. [25] State-level hours estimates from CES are available at the two-digit NAICS level for some states, not the three-digit level; therefore, the same nonprofits cannot be removed from the state data. For productivity measures, removing general government is desirable because its output is primarily estimated with the use of labor compensation. In the National Income and Product Accounts, value added for government enterprises is recorded in the business sector. [27] At the state level, however, GDP measures include government enterprise data in general government, and the activity of government enterprises cannot be clearly separated from the data to add its activity to the private nonfarm sector. Therefore, when government is removed from GDP by state, the output of government enterprises is also removed.
When nonprofit hours are added back to the hours worked data used to produce the nonfarm business productivity measures and when government enterprises are removed from these data, the resulting hours differ slightly from the sum-of-states hours estimates. The largest differences in the estimates were in 2009 and 2016. In 2009, hours worked declined 6.5 percent in the adjusted official productivity data but declined 6.8 percent for the sum-of-states hours. In 2016, hours worked increased 1.6 percent in the adjusted official productivity data but increased only 1.3 percent for the sum-of-states hours. The differences can primarily be attributed to two factors. First, as just 
Findings
Most recent data, 2016-17 Figure 2 shows the labor productivity growth rates for the four Census regions, which show that the West region was growing the fastest, with a growth rate of 1.1 percent. See data in appendix table A-1 for 2016-17 growth rates in productivity and other series for all states and regions. 
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Long-run trends
Analyses
We conduct several brief analyses to show users how our data might be used to explore some popular topics in the productivity literature. In these analyses, we compute the national estimate by aggregating the state-level data.
State contributions to national and regional productivity
In the first analysis, we examine the contribution of states to both national and Census regional productivity trends.
Because states are not all the same size, two states with the same individual growth rates will have differing impacts on aggregate productivity measures. For each year, we estimate each state's contribution to national MONTHLY LABOR REVIEW productivity growth by multiplying the state's productivity growth rate by its average share of total current dollar national output, as shown in equation (2):
where C it is the annual contribution for state i in time t to national productivity growth, lnLP is the natural logarithm of the state's labor productivity, and W is the state's share of national current dollar output.
[30] Figure 6 compares each state's average annual labor productivity growth rate with its average contribution to national productivity growth from 2007 to 2017. [31] Of all the states, California with 1.7-percent growth made the largest contribution (0.22 percent) to national productivity growth (1.0 percent), followed by Texas (0.10 percent)
and New York (0.08 percent). North Dakota, despite having the largest productivity growth rate, only ranks 28th in terms of its contribution to national productivity growth.
In a similar fashion, we calculate each state's contribution to its respective geographic region. As seen with the national contribution analysis, the economic size of each state influences its contribution to regional estimates. As shown in table 1, the states with the largest growth rates are not always the same states with the greatest positive influence on regional labor productivity growth. Across the regions, the range in state labor productivity growth rates varies from 2.7 percent in the Midwest region to 1.6 percent in the West region. 
Compensation-productivity gap
Economists have recently focused on the growing gap between the growth rates in labor productivity and real hourly compensation (and the consequent fall in labor share). [32] During the 2007-17 period, nonfarm business sector labor productivity for the nation grew at an average rate of 1.3 percent per year while real hourly compensation only grew at an average rate of 0.5 percent per year. As a second analysis, we examine these same trends at the state level.
During the period studied, 32 states saw labor productivity increase faster than real hourly compensation ( figure 7) .
This included four states (New York, North Dakota, Oregon, and Pennsylvania) where the difference was 1 percentage point or greater. Two components account for the gap between real hourly compensation growth and productivity growth. The first is the difference between the price indexes used to account for inflation in the productivity and hourly increased the most in Alaska, Louisiana, and Wyoming (by 9.9 percent, 6.2 percent, and 6.1 percent, respectively). Figure 8 shows the composition of the gap for all 50 states and the District of Columbia.
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The sum-of-states labor share declined 2.1 percentage points from 60.6 percent to 58.5 percent over the period 2007-17. However, the contribution to this decline was not the same across all states because the average state decline was 1.5 percentage points. The contribution of each state's change in labor share to the change in the national labor share can be calculated as equation (3) shows:
Contribution to the change in the national labor share for state i (07
where S i is the labor share in state i and W i is the share of national current dollar output in state i. [33] In terms of contributions to the change in the national labor share, New York and California had the largest negative influence.
These two states jointly accounted for approximately 0.94 percentage point of the 2.1-percentage-point reduction in the national labor share. Texas and Louisiana had the largest positive influence on labor share ( figure 9 ).
ICT-producing sector and state-level labor productivity
The state-level labor productivity dataset also allows for testing of the relationship between key economic variables and labor productivity growth. As seen previously, significant variation exists in state-level labor productivity growth rates. Therefore, determining which particular economic factors contribute to this variation is likely to interest many researchers. Although we do not have state-level productivity by industry estimates, we can examine the impact of industrial composition on labor productivity growth rates. We use linear regression to estimate the relationship between a state's labor productivity growth and the share of the state's output that comprises particular ICTproducing industries using BEA GDP by state industry measures.
*
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At the national level, the ICT-producing sector has been a primary driver of productivity growth for some time. [34] Does the ICT sector drive productivity growth in only a small set of influential states, or does a relationship exist between the size of a state's ICT sector and average annual productivity growth? We examine the correlation by estimating the following simple equation (4):
where α is a constant term, β is the correlation between average annual state-level labor productivity growth and the average ICT-producing sector share of state output, and ε is an error term. Over the postrecession period (2009-17), we find a positive correlation between labor productivity growth and the average ICT sector share of output (β = 0.35). In figure 10 , we show that 8 of the top 10 states in terms of their ICT-producing sector share saw labor productivity growth exceed the state average (0.6 percent) over the period. Similarly, labor productivity growth in 7 of the 10 states with the lowest shares in the ICT sector saw labor productivity growth fall below the average. As this dataset expands to include more years and greater industry detail, tests and analyses such as these can be expanded on.
State-level productivity convergence
In our final analysis, we examine whether state-level labor productivity levels are converging among states in the postrecession period the labor input. [36] Kinfemichael and Morshed find differences in convergence even among disaggregated subsectors of the economy; therefore, a finding of convergence at the state-level is unlikely due solely to variations in industrial composition across states.
Using ordinary least squares, we estimate equation (5) to determine whether state-level labor productivity levels are converging:
A negative coefficient on the initial labor productivity level (b) represents unconditional convergence.
Regression results are reported in table 2. The unconditional convergence coefficient is −0.13 and statistically significant. Thus, we find evidence that states with a lower labor productivity level in 2009 grew faster over the postrecession period. Figure 11 plots each state's labor productivity growth rate against the natural logarithm of its initial labor productivity level. 
Conclusion
The release of a new state-level output-per-hour-worked series shows substantial variation in labor productivity across the nation and improves on previous efforts that measured state-level labor productivity as GDP per worker.
We have discussed several limitations of the data in this article, such as the lack of state-level PPIs and
proprietors' output and hours worked reported in the state of residence rather than reported in the state of production. In addition, we emphasize that the data do not sum to the BLS published national totals for the nonfarm business sector. However, they can still provide insights into national statistics because almost the same methods are followed and the sum-of-states productivity measures tracks the official national measures closely.
BLS welcomes feedback on these new measures as we continue to look for ways to improve our products and expand coverage to major industry groups and metropolitan areas. Comments can be submitted by emailing productivity@bls.gov. 
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